Cloning, characterization, and production of three α-L-fucosidases from Clostridium perfringens ATCC 13124.
α-L-Fucosidases are key enzymes for the degradation of intestinal glycans by gut microbes. In this work, three putative α-L-fucosidases (Afc1, Afc2, and Afc3) genes from Clostridium perfringens ATCC 13124 were cloned and expressed in Escherichia coli. Afc1 had the α-L-fucosidase domain of glycoside hydrolase (GH) 29 family but showed no enzyme activity toward all the substrates examined. The putative acid/base residue of Afc1, Ser205, was replaced by a glutamic acid which is conserved in GH29-B α-L-fucosidases. However, the mutant Afc1-S205E still failed to show enzyme activity. Afc2 and Afc3 were determined to be 1,3-1,4-α-L-fucosidase of GH29-B subfamily and 1,2-α-L-fucosidase of GH95 family, respectively, and both of them could release fucose from porcine gastric mucin (PGM). When C. perfringens ATCC 13124 grew with the presence of PGM, the transcription of afc1 decreased slightly, while those of afc2 and afc3 increased to 2.2-fold and 1.4-fold, respectively, and the enzyme activities of Afc2 and Afc3 in the culture increased to 2.2-fold and 2.6-fold, respectively. These results suggest that Afc2 and Afc3 are involved in the degradation of intestinal fucosyl glycans by C. perfringens ATCC 13124.